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Abstract

One of the major variables that can influence a person's elevated blood glucose levels in type 2 diabetes
mellitus (T2DM) is stress. As a result, stress management requires work for those with T2DM. This
study looked at how blood glucose control in patients with type 2 diabetes in the Pancur Batu Subdistrict
was affected by stress management activities. The study used a pretest-posttest design for one group,
making it quasi-experimental in character. The purposive sampling approach was utilized to acquire 30
samples from people with type 2 diabetes. The data were analyzed with a paired t-test. The findings
revealed that there was a difference in the average blood glucose levels of patients with T2DM before
and after stress management exercise (p = 0,001). Finally, stress management has an impact on blood
glucose control in persons with type 2 diabetes.
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BACKGROUND

Diabetes mellitus is a complex metabolic disorder defined by chronic hyperglycemia
caused by decreased insulin synthesis, diminished insulin activity, or both.(1).

It is anticipated that now, as many as 535.6 million (10.5%) individuals (20-79 years)
have diabetes in the world; this figure will continue to rise to 642.7 million (11.3%) in
2030 and 783.2 million (12.2%) in 2045. (2)

Diabetes mellitus can induce a range of chronic effects, including retinopathy,
neuropathy, nephropathy, coronary artery disease, cerebrovascular disease, diabetic
cardiomyopathy, and diabetic foot ulcers. (3).

The number of diabetics in Indonesia is steadily increasing. In 2013, the prevalence
of people with diabetes mellitus aged fifteen years and over based on a doctor's
diagnosis was one point five percent, which increased to two percent by 2018. The
Indonesian population aged 18 years and over diagnosed with diabetes mellitus in
2019 was 10.7 million people (6.2 percent) and there are about 73.7 cases of
undiagnosed diabetes mellitus. This means that the actual prevalence of diabetes
mellitus is much higher than reported.(4,5).

In North Sumatra Province, there was also an increase in DM from 1.8% in 2013 to
2% in 2018. Deli Serdang Regency is the second largest contributor to DM prevalence
in North Sumatra (6). Pancur Batu is one of the sub-districts in Deli Serdang Regency.
Diabetes mellitus is ranked fifth of the top ten diseases with the highest number of
visits (1,485 cases) and is ranked 2nd out of the top five chronic diseases in the Pancur
Batu’s Health Community Center.

Stress is a natural response to situations that are considered dangerous (7) and
should be considered as a trigger for diabetes (8). Stress elevates cortisol levels.
Cortisol increases blood glucose levels via stimulating hepatic gluconeogenesis and
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blocking insulin action. (9). Glucose mobilized from the liver is not used and remains
in the bloodstream, causing an increase in blood sugar. On the other hand, the way
individuals evaluate events can affect these reactions: An anxious person can
anticipate difficulties and reinforce feelings of danger in dealing with everyday
situations. This situation raises a constant alarm, which can lead to chronic
hypercortisolism, possibly the development of metabolic syndrome and T2DM (10).

Diabetes mellitus is a chronic disease that requires diabetics to self-manage to carry
out daily care such as following a diet and exercise plan, and preparing and
remembering the schedule and dosage of taking medication, which can also be a
source of stress for diabetics. (11,12)

Stress management interventions appear to reduce stress symptoms in T2DM, but
effects on disease progression have not been established (13).

Many strategies can be used to manage stress such as yoga, deep breathing
relaxation, progressive muscle relaxation (PMR), and 5-finger hypnosis, several stress
management technigues that have been carried out such as yoga, deep breathing
relaxation, and PMR have been shown to affect reducing blood sugar levels (14,15,
16). The word "yoga" comes from Sanskrit. This reminds us of the points raised by
(17, 18) in using translation theory.

Interviews were conducted for people with diabetes mellitus in Pancur Batu, most of
them felt stressed, anxious, and afraid of complications from the disease. The
diabetics also did not know how to deal with the stress they experienced.

Based on this backdrop, it was necessary to research "The Effect of Stress
Management Exercise on Blood Glucose Levels in People with Type 2 Diabetes
Mellitus in Deli Serdang Regency".

METHOD
Study design.

This quasi-experimental study employed a one-group pretest-posttest design to
investigate the effect of stress management exercise on blood glucose level regulation
in persons with type 2 diabetes.

Sample.

The sample for this study consisted of 30 adults with T2DM who worked at Pancur
Batu Public Health Community Center. Inclusion criteria included having T2DM for
more than a year, no problems, and blood sugar levels greater than 200 mg/dL.

Intervention

Provide stress management education with deep breaths and progressive muscle
relaxation techniques.

Data Collection

First, the researchers collaborated with officers from the Community Health Center to
identify persons who had been diagnosed with type 2 diabetes mellitus in the Sub
District of Pancur Batu. The researcher discussed the study activities that will be
carried out and inquired about their willingness to be respondents. The researchers
next measured the responders’ blood glucose levels. Researchers trained
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respondents in deep breaths and progressive muscle relaxation techniques to deal
with stress and provided leaflets to respondents. All respondents were asked to do
stress management exercises (deep breath and progressive muscle relaxation) at
least 3 times a day and at any time if they felt stressed. Blood glucose level was
measured again after 7 days.

Data Analysis

Data were analyzed by computerization, using the SPSS program. Univariate analysis
to describe the characteristics of respondents such as gender, age, and blood glucose
level of respondents. Bivariate analysis was utilized to determine the effect of stress
management exercise on blood glucose level control in patients with type 2 diabetes
mellitus.. Paired t-test was used in this study to see differences in the mean blood
glucose level of respondents before and after receiving stress management exercise.

Ethical Consideration
This research was approved by the Ethics Committee of the Poltekkes Kemenkes
Medan with the ethical number: 052/KEPK/POLTEKKES KEMENKES MEDAN/2017.
RESULT
Characteristics of Respondents
Table 1 provides a description of the respondents' characteristics.

Table 1: Characteristics of Respondents

Characteristics N %
Gender

Male 8 26,67

Female 22 73,33
Age (year)

50-54 8 26,67

55-59 10 33,33

60-64 9 30,00

65-69 2 6.67

70-74 1 3,33
Total 30 100

Table 1. shows that the majority of respondents in this study were female as much as
73,33%, in terms of age, all respondents were above 50 years old, and the majority of
them were 55-59 years old as much as 33,33 %.

The blood glucose level of respondents

Table 2 shows the average responders' blood glucose levels before and after the
intervention.

Table 2: The average blood glucose level of respondents

Blood Glucose Level Minimum Maximum Mean SD
Before SME 201 590 383,10 118,48
After SME 83 558 277,80 134,60

Table 2 reveals that all responders had blood glucose levels greater than 200 mg/dI
prior to the stress management exercise. The average blood glucose level across
respondents was 383.10 + 118.48 mg/dL. After the stress management exercise, the
average respondent’s blood glucose level was 277, 80 £134, 60.
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The difference in blood glucose levels of respondents before and after SME

To see the difference in blood glucose levels of respondents used pair t-test statistics
and bootstrap techniques were used. The mean difference can be seen in Table 3.

Table 3: The mean difference in respondents' blood glucose level

Variable Mean difference SD p-value
Blood glucose level before SME
Blood glucose level after SME 105,30 99,91 0,01

Table 3 demonstrates a significant difference in the mean blood glucose levels of
respondents before and after stress management exercise of up to 105.30 mg/dl (p-
value = 0.01).

DISCUSSION

The majority of respondents (73.33%) were female, which was consistent with data
from basic health study conducted by the Indonesian Ministry of Health in 2018, which
showed that the number of women suffering from diabetes is higher than that of men
(women = 1.8%, men = 1.2%). This might be related to the stress experienced by
women. Women were more easily stressed. Some studies said that women tend to
have higher stress than men because they think about problems excessively.

All respondents were over fifty years old and the majority were 55-59 years old.
Diabetes mellitus tends to occur in the elderly. It was by the WHO reported that
diabetes mellitus increases at the age above 40 years due to reduced body tissue
sensitivity to insulin. (19).

The blood glucose level of respondents before stress management exercise was very
uncontrolled. The average blood glucose level was 383.10 mg/dl, with a range
between 201 and 590 mg/dl. This condition might be caused by respondents who did
not apply diabetes management properly, such as pharmacological therapy, nutritional
therapy, physical exercise, and education. Most respondents consume traditional
medicines that have not been clinically tested for their benefits and dosage.
Respondents also rarely checked their blood glucose levels regularly, they usually go
to community health centers to get medical services if they feel sick.

In this study, respondents were trained to manage stress and were asked to apply it
to everyday life. Observations on stress management actions carried out by
respondents were carried out for 7 days. The blood glucose levels of respondents
were checked again after 7 days.

A paired t-test revealed significant variations in respondents' average blood glucose
levels before and after stress management exercises utilizing progressive muscle and
deep breathing relaxation techniques. The blood glucose level decreased by 105.3
mg/dl (p-value = 0.01). The data showed that stress management exercises have a
positive influence on controlling blood glucose levels.

According to the concept of the relationship between stress and T2DM, the
psychological reaction to the stressor of defeatism or helplessness activates the
hypothalamic-pituitary-adrenal (HPA) axis, resulting in various endocrine
abnormalities, such as high cortisol, which inhibits insulin action. (8). People with DM
should have the ability to manage stress so that uncontrolled increases in blood
glucose levels can be prevented.
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This result is in line with the study conducted by Astuti in Surabaya. The study found
that Progressive Muscle Relaxation (PMR) helped lower blood glucose levels. The
study found that before undergoing progressive muscle relaxation, the average blood
glucose level was 238,40 mg/dl, and after, it was 125,68 mg/dl. (14).

Another study conducted in Purwokerto using deep breathing relaxation techniques
for stress management did not have a significant effect on reducing blood sugar levels.
(15).

Stress management training was associated with a decrease in HbAlc., A stress
management program in a "real-world" situation can produce clinically substantial
advantages for people with type 2 diabetes. (20).

Stress management exercise is very useful for managing the stress that experienced
by people with type 2 diabetes, They feel more relaxed and free from pressure. In a
relaxed state, insulin could more effectively regulate blood glucose levels.

Research Limitations

The study's drawback was the lack of a control group. In a quasi-experimental study,
it is advantageous to use a control group to compare treatment differences. In the
absence of a control group in this study, researchers were unable to control other
factors that might influence decreasing respondents' blood glucose levels, such as
diet, physical activity, and drugs consumed by respondents.

CONCLUSION AND RECOMMENDATION

According to a study of 30 adults with type 2 diabetes mellitus in Sub District Pancur
Batu Deli Serdang Regency, there were significant differences in average blood
glucose levels before and after stress management exercise. The study also found
that stress management exercise improved blood glucose levels in persons with type
2 diabetes..
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